Disaster preparedness is crucial for health workers in order to provide relief to communities affected by disasters quickly and precisely. However currently there are only few health workers who are prepared to face disasters. This study aims to determine the association between knowledge in disaster management, perception of disaster preparedness, participation in training and experience in disaster management with disaster preparedness in health workers. Methods: A cross sectional survey was conducted among health workers at Petang and Abiansemal public health centres (PHCs). Of the six PHCs in Petang and Abiansemal Sub-districts, four were randomly selected consisting of one PHC in Petang Sub-district and three PHCs in Abiansemal Sub-district. All health workers (271 people) in the four PHCs were selected as respondents. Individual face-to-face interviews were conducted by the first author during April 2018 in the workplaces of each respondent using a pre-tested questionnaire. Data collected consisted of socio-demographic characteristics, knowledge in disaster management, perceptions of disaster preparedness, participation in training, experiences in disaster management and disaster preparedness. Questions consisted of three components namely knowledge in disaster management (12 items), perception of disaster preparedness (32 items) and disaster preparedness (25 items). Bivariate analysis was conducted with chi square test and multivariate analysis with binary logistic regression to determine the association between knowledge, perception, participation in training and experience in disaster management with disaster preparedness. Results: The results showed that 70.9% of respondents had attended disaster training, 40.6% had good knowledge, 24.7% had participated in disaster management and 49.1% had a high level of disaster preparedness. The variables significantly associated with disaster preparedness were perceptions of disaster preparedness (AOR=6.40; 95%CI: 3.71-10.99) and participation in disaster training (AOR=2.68; 95%CI: 1.44-4.97). Conclusion: Disaster preparedness among PHC health workers remains low. Perception of disaster preparedness and participation in training are significantly associated with disaster preparedness. Continuous training is needed to increase disaster preparedness among health workers.
INTRODUCTION
Natural disasters occur frequently in Indonesia and in 2016-2017 these were dominated by hydrometeorological disasters (tornadoes, floods and landslides). Nationally, natural disasters in 2017 have increased to reach 38% compared to 2015, 1,2 while natural disasters in Bali Province increased by 40% in 2017 compared to 2016, including the Mount Agung volcanic eruption. Badung District has been frequently affected by natural disasters and disaster preparedness in this area is crucial considering Badung District is the main entrance point for tourists to Bali and other Indonesian provinces. 2,3 National Disaster Management Act Number 24 of 2007 states that everyone, including health workers, has an obligation to carry out disaster management. 4 In addition, in accordance with National Health Workers Act Number 36 of 2014, health workers must have the knowledge and ability to provide first aid in post-disaster recovery process. 5 Previous studies mostly conducted among nurses and residents of particular areas. Those studies show that factors associated with disaster preparedness were length of work, 6-9 age, 7,10 previous disaster experience, 6,8 experience in disaster evacuation sites, 6,8 emergency training, 6,11 self-regulation (perception) 10,12 and health services climate. 8 Studies also indicated that nurses feel unprepared in disaster situations, lack of confidence and consider themselves and their institutions to be less experienced in disaster conditions. 6, 13 Another study shows that only 32% of healthcare providers (physicians, nurses, and pharmacists) have bioterrorism disaster response competencies, which are caused by a lack of emergency disaster training and experience in dealing with disasters. 14 Studies on factors related to disaster preparedness for health workers other than nurses has not been widely published. This study aims to determine the association of knowledge in disaster management, perception of disaster preparedness, participation in training and experience in disaster management with disaster preparedness among health workers.
METHODS
A cross-sectional survey was conducted among health workers at PHCs in Petang and Abiansemal Sub-districts. Those two sub-districts have experienced relatively more natural disasters than the others in Badung District. Of the six PHCs in those two sub-districts, four were randomly selected consisting of one PHC in Petang (Petang I PHC) and three PHCs in Abiansemal (Abiansemal I, II and III PHCs). All health workers (271 people) in the four PHCs were selected as respondents. Individual faceto-face interviews were conducted by first author during April 2018 in the workplaces of each respondent using a questionnaire that had been tested previously on 30 health workers at the Baturiti I PHC.
Each respondent had received an information sheet and signed an informed consent before the interview.
The disaster preparedness questionnaire consisted of 25 items and adopted the Emergency Preparedness Information Questionnaire (EPIQ) which had been translated into Indonesian. 8, 15 Questions about disaster experience refer to the concepts developed by Baack & Alfred, 6 namely participation in disaster training, previous disaster experiences, and experience in refugee camps consisting of 12 items of questions. The questionnaire on disaster management knowledge was compiled in reference to National Disaster Management Act Number 24 of 2007 which consisted of 12 statements, including types of disasters, causes of disasters and disaster management. 4 The disaster preparedness perceptions questionnaire consisted of 32 items in reference to the Health Belief Model, 16 namely aspects of susceptibility, severity, benefits, barriers and self-efficacy. In the questionnaire on disaster preparedness and disaster preparedness perceptions, each statement consisted of four options namely "strongly agree", "agree", "disagree", "strongly disagree". The option of "strongly agree" is scored four, "agree" is scored three, "disagree" is scored two and "strongly disagree" is scored one on a positive statement and vice versa on a negative statement. In the disaster knowledge questionnaire, each statement consisted of two options that are "correct" and "incorrect". The option of "correct" is scored one and "incorrect" is scored zero on a positive statement and vice versa in the negative statement. Knowledge is categorized into "good" (≥8) and "poor" (<8) with the median score as the cut-off point. Perceptions are categorized into good (≥80) and poor (<80) with the median score as the cut-off point. Disaster preparedness is categorized into high (≥75) and low (<75) with the median score as the cut-off point.
Bivariate analysis was carried out with chi square test and multivariate analysis with binary logistic regression to determine the association between knowledge in disaster management, perception of disaster preparedness, participation in training and experience in disaster management with disaster preparedness. This study has been approved by the Ethics Committee of the Faculty of Medicine, Udayana University/Sanglah General Hospital in Denpasar on April 16, 2018. Table 1 shows the characteristics of respondents based on age, gender, education and duration of work. About half of the health workers are ≤30 years old, mostly female, hold a diploma degree and 0-5 years working experience. Table 2 shows the proportion of respondents based on disaster preparedness experience which consists of participation in training, previous disaster experience and experience in refugee camps. Most health workers have attended disaster training, most of which attended the Basic Life Support Training. However, the proportion of respondents who have had experience working in disaster management is very low, namely 7.0% and experience in refugee camps is 24.7%. More than half of the respondents had insufficient knowledge in disaster management, perceptions of disaster preparedness, and disaster preparedness.
RESULTS
In Table 3 , the association between independent variables and disaster preparedness is presented. Age, sex, education, length of work, type of health worker status, previous disaster experience, experience in refugee camps and knowledge of disasters were not found to have a significant association with disaster preparedness. Variables that have a significant association with disaster preparedness are participation in training and perception of disaster preparedness. A total of 106 respondents (55.2%) who had attended training had high preparedness and 27 respondents (34.2%) who had never attended training had a high preparedness (p<0.01). A total of 94 respondents (71.2%) with good perceptions of disaster preparedness had high preparedness and as many as 39 respondents (28.1%) with low 
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DISCUSSION
The results of our study indicate that the proportion of respondents who have had experience working in disaster management is very low at 7.0% and the experience in refugee camps is 24.7%. This is likely because the opportunity for health workers in the Petang and Abiansemal PHCs to be assigned to disaster management is very limited. In this study it was also found that only about half of the respondents had good knowledge in disaster management, perceptions and preparedness. This is likely because there are about 29% of respondents never participated in training and may also related to the lack of post-training simulations. Other studies conducted in Indonesia revealed that simulations can improve respondents' knowledge and skills so that capacity in disaster preparedness increases. 17, 18 Studies in other countries show that training accompanied by simulations significantly increases knowledge but does not improve perceptions of disaster preparedness. 19 Low disaster preparedness is also reported in other countries. A study in Hongkong showed that disaster preparedness of health workers was still low, with only 38.4% of nurses acting in accordance with the protocol in the event of a disaster. 11 In our study the type of training that most respondents participated in was first aid and very little about basic trauma cardiac life support (BTCLS). Training in BTCLS currently only provided for services providers in the emergency unit in hospitals. 20 Ministry of Health Act Number 75 Year 2014 regarding PHCs also does not require disaster preparedness training for health workers at PHCs. 21 Because health workers in PHCs are at the frontline to respond disasters in their working areas, it is crucial for developing policy and regulation in order to increase disaster preparedness among them.
In our study, the participation in disaster preparedness training was significantly related to disaster preparedness. Other study conducted on nursing students in Indonesia shows that disaster training can increase disaster preparedness knowledge and abilities. 22 The results of similar studies with nurses in Indonesia also shows that participation in emergency training was able to improve clinical skills for the care of tsunami patients. 23 However, another study shows that disaster training can only improve the knowledge of hospital emergency staff but not on disaster preparedness capabilities. 24 In our study disaster's preparedness perception were also found to be significantly related to disaster preparedness. This is probably because the respondents felt that their areas were at risk of disasters. Studies in other countries also show that perceived susceptibility have a significant association with disaster preparedness. 10,12, 25 In addition, another study stated that previous disaster experiences had an association with perceptions of susceptibility so that it would be able to improve disaster preparedness. 26 Our study was only carried out among health workers in Petang and Abiansemal PHCs which located in a rural higher land areas with a high risk of landslides but lower risk of tsunamis and mount eruptions, therefore the generalization of the results into different contexts need to be taken in caution.
CONCLUSION
About half of respondents in this study have low disaster preparedness. Disaster preparedness for health workers is found to be associated with perceptions of disaster preparedness and participation in training. To improve disaster preparedness, ongoing disaster management training and simulations are needed.
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